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Claims : 

1 . A vertical take-off and landing aircraft (1) comprising a fuselage (2), a main wing (6) and a 

propeller, the propeller being positioned forward of the wing (6) and in the vertical mid-plane 
of the fuselage (2), and being adapted to generate an airflow (4) over the wing (6), thereby 
575 creating dynamic air at no horizontal speed and enabling vertical flight; 

characterized in that the wing (6) is fixed, without any hinge mechanism, to the fuselage with a 
constant angle of incidence, said wing carrying the aircraft weight during flight; 

attitude control means namely for roll, pitch and yaw control, of said aircraft comprising 
aerodynamic control surfaces positioned within said propeller generated airflow, PGA, (4) and 
580 in areas of induced pressure gradients from said propeller generated airflow; 

the propeller is a single constant speed propeller (3), either free or ducted, and adapted for 
propelling the aircraft during all modes of flight, including vertical flight, horizontal flight, and 
transitional flight between vertical and horizontal flight; 

said propeller employs a constant speed control system during vertical and transitional flight 
585 regimes in order to avoid inertial propeller torque; 

a stator, either ducted or non-ducted, for compensating an aerodynamic torque produced by 
said propeller, said stator comprising blades fixed to the fuselage, the number thereof being at 
least 3 blades, while preferably in the order of 6 to 20 blades, said stator being positioned 
directly downstream of the propeller, at a minimal distance from the propeller where the 

590 angular velocity component of the downstream propeller airflow (4) is highest and thus minimal 
surface area of the stator blades is required to effectively counter the propeller torque, said 
distance being from one half to three propeller blade chord lengths, a distance large enough to 
reduce siren effect, each of said stator blades having a radial twist (37) corresponding to the 
radial twist of the propeller blades (26) such that the downstream propeller airflow remains 

595 attached to each of the said stator blades throughout their radial extension, said stator blades 
having a radial length between 0,4 and 1,5 times the radial length of the propeller blades. 

2. Aircraft according to claim 1 , wherein said propeller (3) is ducted and comprises a nozzle (32) 
which redirects the otherwise ineffective airflow (33) in the direction of the aerodynamic 
surfaces. 

600 3. Aircraft according to claim 1 , wherein said propeller is ducted such that the duct rotates with 
the propeller blades and the blades acts as spokes of the duct. 

4. Aircraft according to any one of claims 1-3, whereby the rotor blades of said propeller are 
positioned such that the angles between the blades are not equal, thereby reducing the noise 
produced by the propeller while the off-balanced centrifugal forces caused by this arrangement 
605 of the blades is re-balanced by means of static weights on the appropriate blades. 
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5. Aircraft according to any of the preceding claims, further comprising high lift and high drag 
devices positioned within the propeller generated airflow, said high lift and drag devices being 
retractable, thus enabling transitional flight between vertical flight and conventional horizontal 
flight. 

610 6. Aircraft according to claim 5, wherein said high lift and high drag devices are of a trailing edge 
nature, comprising downwardly deflecting and backwardly extending flaps (19a, 19b, 19c), 
such as multi-Fowler type or Handley page type flaps. 

7. Aircraft according to claim 6, whereby said trailing edge flaps are single full wingspan flap 
extending through the fuselage. 

61 5 8. Aircraft according to any one of claims 5 to 7, whereby said high lift and high drag devices 
further comprise forward extending leading edge devices, such as a slat, a nose flap or a 
Krueger flap (7); said leading edge device improving lift capabilities but having little effect on 
drag. 

9. Aircraft according to any one of the preceding claim, comprising a fuselage spoiler (18) 
620 consisting of a flat plate hinged such that it is flush with the fuselage surface when retracted 

and produces a high drag due to stalled flow as it is extended, said fuselage spoiler (18) 
arranged underneath the fuselage (2) between the thrust generating source (3) and the center 
of gravity (23) such that said fuselage spoiler (18) acts as a means of balancing the pitch 
. attitude of said aircraft (1) in take-off or landing, thereby avoiding pitch attitude offset created 
625 ' by the pressure build-up around the extended flaps aft of the center of gravity in ground 
effects. 

10. Aircraft according to any of the preceding claims, whereby the main wing (6) further comprises 
a wing-tip configuration consisting of two downwardly extending endplates (27) in combination 
with two upwardly and outwardly extending winglets (28) positioned at the ends of the main 

630 wing; said endplates (27) providing a containment for the PGA (4) and for the pressure below 
the wing; said winglets stabilizing the aircraft by countering the destabilizing effect of the 
endplates, re-establishing coordinated flight; said winglets (28) further serving to protect the 
inner portion of the wing from potential lightning strikes. 

11. Aircraft according to claim 10 whereby said endplates (27) further serve as a guidance system 
635 for wing trailing edge and leading edge retractable high lift and high drag devices according to 

claims 6 and 8. 

12. Aircraft according to either claim 10 or 1 1 whereby said endplates (27) further serve as a 
housing for the main landing gear (11). 

13. Aircraft according to any of the preceding claims further comprising fuel tanks of x-wise 
640 (longitudinally) elongated geometry, such as cylinder or pipes with minimal dimension in the 
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y-direction, thereby further stabilizing the aircraft by minimizing the lateral (or y-direction) fuel 
surge. 

14. Aircraft according to claims 10 to 13, whereby said fuel tanks (17) are positioned at the 
intersection of the winglets and the endplates, where they are most effective in alleviating the 

645 wing-bending moments during flight and in enhancing the roll inertia. 

15. Aircraft according to any of the preceding claims, further comprising a tail support (13) 
positioned aft of a main gear wheel (1 1 ) and underneath the fuselage (2), whereby the aircraft 
(1) is positioned such that it is stable in a nose-up take-off and landing position, NUTOL, on 
the main gear wheel (1 1 ) and the tail support (1 3) with the main gear wheel (1 1 ) and the tail 

650 support (1 3) being in the same horizontal plane, due to the position of the center of gravity (23) 
between said main gear wheel and said tail support. 

16. Aircraft according to claim 15, whereby said NUTOL position is further stabilized by the x-wise 
fuel surge in said fuel tanks (17) shifting said center of gravity (23) further aft. 

17. Aircraft according to any one of claims 15 and 16, whereby said tail support (13) further 
655 comprises a shock absorber in order to attenuate shocks when landing the aircraft. 

18. Aircraft according to any one of claims 15 to 17, whereby said tail support (13) is of adjustable 
length in order to take account to a non-horizontal ground at take-off or landing and of 
operational variation of the center of gravity (23). 

19. Aircraft according to any of the preceding claims, further comprising a nose gear wheel (12) in 
660 the nose of the aircraft (1 ), whereby the aircraft (1 ) is stable in a conventional horizontal 

take-off and landing, CHTOL, position on the nose gear (12) and on the main gearwheel (11) 
being in the same horizontal plane, due to the position of the center of gravity (23) between the 
main landing gear and the nose gear wheel. 

20. Aircraft according to any of the preceding claims, whereby the landing gear comprises two 
665 trailing forward wheels and two aft fixed wheels (30), with the center of gravity (23) positioned 

between the two sets of wheel thereby providing a stable NUTOL position. 

21 . Aircraft according to claim 8, whereby said torque caused by the propeller is further 
compensated during vertical flight by said leading edge device having greater extension, thus 
greater lift, on one wing than the other, i.e. left or right. 

670 22. Aircraft according to any of the preceding claims, whereby said torque caused by the propeller 
is further compensated by means of the main wing (6) having a different angle of incidence, 
and/or having different profile effectiveness, and/or being of different sizes on the left and the 
right side of the aircraft (1). 
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23. Aircraft according to any one of the preceding claims, comprising a static weight on either the 
675 right or left main wing (6) for compensating a torque produced by said propeller (3). 

24. Aircraft according to any one of the preceding claims, whereby said stator blades further 
comprise trailing edge trim flaps respectively to account for changes in the rotational airflow 
component. 

25. Aircraft according to any one of claims 10 to 24, further comprising a trim flap being positioned 
680 on said winglet (28) and functioning to compensate the torque caused by the propeller. 

26. Aircraft according to either claims 24 and 25, whereby said trim flaps are mechanically 
actuated by a throttle, thereby providing for the difference in resultant torque at different thrust 
levels. 

27. Aircraft according to any one of the preceding claims, wherein the propeller blades are 
685 configured to produce an airflow with a rotational velocity; said rotational velocity inducing 

greater lift on one wing than the other to counteract the torque caused by said propeller. 

28. Aircraft according to any of the preceding claims, wherein spoilers, either ventilated or 
non-ventilated, are positioned either within said PGA or within the area affected by the 
pressure gradient created by said PGA, thereby enabling roll control. 

Aircraft according to any of the preceding claims further comprising rudder and elevator 
controls mounted on the aircraft empennage whereby said rudder and elevator controls are 
exposed to the propeller generated airflow (4) and are conditioned with respect to size and 
position for vertical flight. 

Method for achieving NUTOL position of the aircraft according to any one of claims 15-29, 
comprising the following steps: 

positioning the aircraft (1) in a horizontal position on the nose gearwheel (12) and on the main 
gearwheel (11), 

applying reverse thrust to the thrust generating source (3) while the main gear wheel is locked 
in position, thereby tilting the aircraft (1) to a stable nose-up pitched on the main gear wheel 
700 (1 1 ) and on the tail support (1 3). 

31. Method for vertical take-off of the aircraft according to any one of claims 15 to 29, comprising 
the following steps: 

positioning the aircraft (1) in the NUTOL position on the ground (24) 

lifting said aircraft (1 ) vertically in the NUTOL position by means of increasing the force of 
705 propeller (3), thereby increasing the propeller generated airflow (4) and the induced lift on the 
main wing (6). 



690 29. 



30. 
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32. Method for vertical landing of aircraft according to any of claims 1 5 to 29, said method 
comprising the following steps: 

increasing the angle of attack of the aircraft to achieve vertical flight, 

71 0 during vertical flight, reducing the thrust from said thrust generating source (3) thereby 
reducing the induced lift on the wings, resulting in a vertical descent. 

making a vertical touch down in the NUTOL position. 

33. Method for transition from vertical flight to horizontal flight of the aircraft according to any one 
of the preceding claims, the method comprising the steps of: gradual retraction of ail high drag 

715 devices to gradually reduce drag to a minimum thereby enabling optimal forward horizontal 
flight; retracting the high lift and drag devices so as to obtain the original wing profile and 
retracting the fuselage spoiler to its position flush with the fuselage surface. 



